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(54) Tide: USE OF 1 ^-BENZODIAZEPINE DERIVATIVES FOR THE CONTROL OF GASTRIC EMPTYING IN PATIENTS WITH 
NON-INSULIN DEPENDENT DIABETES MELLITUS 

(57) Abstract 

The use of a compound of formula (I) or a physiologically 
salt thereof in the manufacture of a therapeutic agent for the 
treatment of early non-insulin dependent diabetic conditions. 
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This kmnucn relates to . new medical use o. 1.5-benzodiazepine derivatives 
^ t^lvhibBCCK-A aaonist activity. More particularly it relates to the use of such 
5 X^^J^ -pU * patients having an eariy non-insulin- 

dependent diabetic condition, 

Ch«ecvstoKi„ins ( CCK^^^ 

form its carboxyl terminal octapeptide. CCK-8 (also a natura y » 
form. IB c y Gastr i„ occurs .n 34-. 17- and 

TZ^d torr^r^ me minirnurn active se,uence being the C-term^a. 

^ C^Asp-Phe-NH, (CCK-4) which is the common structural 
15 element shared by both CCK and gastrin. 

CCK and gastrin are gastrointestinal hormones and neurotransmitters in the 
™L?L 9 I2^* systems and perform their respective bio^a roles by 
bLng to particular receptors .ocated at various sites throughout the .body. There 
20 are atlast two subtypes of cholecystokinin receptors termed CCK-A and CCK 
and both are found In the periphery and in the central nervous system. 

T he CCK A receptor commonly referred to as the "peripheral-type" receptor, is 

decent of new substances which function as Type-A receptor-se.ect.ve CCK 
30 agonists in order to serve as anorectic agents. 

* • , a n tnre are found in peripheral neurons, gastrointestinal 
The CCK-B or gastrin receptors are iouna in v ™ y 

35 have been implicated in the regulation of anx.ety, arousal and the acfon 



neuroleptic agents. 
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15 



20 



, m a oaa 692 to Gasc et al. describes a group of 3-acylamino 1- 
U.S. Patent No. 4,988,692, to laasc. ei * hohave aS cholecystokinin 

receptors. 

. k, ,400 304 and PTC applications No's WO90/06937 and 
US Patent No 4.490.304 and rii. w , C CKV>. agonist activity. 

WC91/19733 descdbe peptide derives that e»h,b CCK A £ ^ 

Such compounds have ^ ^^^Zs ~ — — - « 
treatment and/or prevention of gastroimesun* 

nervous in animals and. more particular*, humans. 

, k,„ 5 , 87 154 which is incorporated herein by reference describes the 

r "eu 6 ;:^ ***** -s; 

patients having an early l^cl that — 

rapid gastric emptying. Further the sp ^ 

^tht^^ 

raH that a noV el group of 3-amino 1 ,5-benzodiazepine 

fnr thP use of compounds of the general 
The present invention thus provides for the use ot co P 

Formula (I) 




(I) 



15 



• 
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and physiologically salts and solvate thereof wherein: 

X is either hydrogen, trifluoromethyl, alky.. C1.4a.ky.thio. -0(Cl-4a.ky.) or 

halogen; 

r1 is either Formula II or -NR 4 R 5 -; 

(CH 2 )n 



X N X> 7 



R 6 ^ ~N 



10 R2 is either: 



(1) a heterocycle linked at its 2- position and se.ecte d from pyn*.e. 
tetrahydropyrrole, indole, benzofuran, thiophene, ^^^^ 
cuinoline or 4-oxobenzopyran and wherein said pyrrole, tetrf ydropyrrole 
indole or indoline may optionally be substituted on the nng nitrogen thereof 
by the group as defined hereunder and said indole, indohne, qu.nol.ne, 
benzofuran. benzothiophene or 4-oxo-benzopyran may optionally be 
sub^uted in the benzo ring thereof by the group R as defined hereunder 



or 



20 



(2) phenyl or phenyl mono- or disubstituted independently with halogen hydroxy, 
'^ano Jrboxy -O(C^a.kyl). -0(CH 2 C 6 H5). -COO(Ci^.kyl), am.no. 
dimethylamino. -NHR1° vpyrrolidinyl or tetrazolyl; or 

25 (3) pyridine or pyridiny. mono- or disubstituted independently with halogen, methyl, 
hydroxy, nitro cyano. carboxy. -0(0,-4 a-kyl). -0(CH 2 C 6 Hs). -000(0, .a.kyl). 
amino or dimethylamino; or 

30 ,4) -NHR 11 where R« is defined hereunder or R« is 7Hnda*>,yl containing a 

group R 10 at the N-1 position; 
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10 



R 3 . hydrogen, *-* " ^ "~ " 

disubsliuaed independent with halooen; 

^isindependen^^^^ 

.(CH^pCOOCd^Ky.) ^ttJ^e* independent with Ci- 

alkenyl. benzyl, Phenyl or phenyl mono o ^ ^ hy<Jroxy 

dimethylam.no. -0(Ci-4alkyi). ^ ^ Qf R 4 is Ci-2alkyl and R° is 

N^a.kyl), pyrrolidino -orpho .no or halog ^ ^ ^ „ 
phenyl substituted at the 2- or a- p 
methoxycarbonyl; 

r6 is hydrogen or methyl, 
r8 is -(CH2)bC00H, 

R 9 is methyl, ch.oro, nitro, hydroxy, methoxy or W<>; 

» Ci-4alkyl -S03H. -SO2CH3. -S0 2 CF 3 or -S0 2 C 6 H5. 

R 10 is hydrogen, acetyl. Ci-4aiKyi, 

C-i-4alkoxycarbonyl; 

H.^.hstituted independently with fluorine. 
R 11 1S phenyl or phenyl mono- or % 2)c cOO(Ci -4a.ky»). 

25 tr * u oromethoxy. ^^'^3, -(CH 2 )cCO N H 2 . -SCH 2 COOH. 
KCH 2 )cSCH3, ^ CH2)cS °^^0,CF 3 ) K CH 2 )cN(Ci-4alkyl) 2 . 
-CONH(S0 2 CH3). -C0NH(S02 CFtf. -I . (C H2)cS0 2 NHCO(C1- 

(CH 2 )cNH(S02CF3). -(CH 2 )cN(S0 2 CF 3 )(Cl-4alkyD, . (CH2)c S0 2 N 
4alkyD. ,rMoVC0NHS0 2 (Ci-4alkyl), -(CH2)cC0N 

30 (C^alkyDCOtC^alRy.) ^5^5 ?CH2)cNHR 10 « 

(Ci^alkyl)S02(Cl-4a>M)- ~ l , . ,n lCH7)c (C arboxamidotetrazolyl) or 
^substituted with or pyridinyl m0 no- or 

-(CH2)c(pyrro»idiny») or R * - e « ed y> nitr0 , cya no. carboxy. 

disubstituted independently w.th ^ e ^ Q . 
35 -0(01-4^1), amino, dimethylam.no, -NHR , 
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R 12 ls hydrogen. C^M. C^cyctoalKyl. «^ ^a*" 00 * 

-(CH,) CO N 7 O or -(CHJ.CO-N ^.N-r" 

5 z is 1 or 2; 
n is 1 or 2; 

pis an integer from 1-4; 

10 

b is an integer from 0-3; and 
cisOor 1. 

* « h *r*n 6 utic aqent for controlling gastric emptying in 
rapid gastric emptying. 

hydroxy!, methoxy, or fluorine, and n is 1. 

mp4p5 examples of suitable groups include 
When R , represent the group NR* or isopropy , cyc ,ohexy. or 

.hose wherein R 4 ^tnz I or phenyl option* substituted in the 

25 Pn^nyl end R5 represents C«alkyl W^y P » .^^hyi. fluorine, 
para- position by hydroxy. dimethylarr,,no methoxy. 
'pyrrolidine ormorpholino. * 
those wherein R« is propyl ana. more part cUariy. P ■ P ^ 
phenyl or phenyl substituted ,n the para-position by gro P 
30 methoxy dimelhylamino. fluorine, or morpholmo. 

examples ot particularly suitable Rj groups ^^^S^EE 



10 
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morpholino. 

^ R2 presents a group « ZZSZtt 

^^.^^TX!. -nethoxy. n*ro or 

CH2C02H. 

Sed .rem chains, fluorine, amino, hydroxy or carboxyl. 

™,o NHR" R" is convenienUy phenyl (optionally 
15 When R 2 represents the group ' . amjn0 . dimethylamino. 

substituted by fluoro. h £™ nH-tetrazol-:*,. 

on . , / \ 

■ CH,CO< )» « ^""^ 

)or a7-indazl,yi a roup^erein,heT.1 S ubs,i,uent, (R « , is hydros 

~ tho ciih<?tituted is conveniently in 
When R" is a mono substituted phenyl group, the subst.tute 

25 themeta- position. 

, , citable R2 groups includes indole, benzofuran. 
Examples of part.cularly su.table R S I P an optionally 

thl o Ph ene. benzothiophene indo £ 

substituted phenyl group or the group • suDStilu ted phenyl group or 

substituted phenyl or NHR 11 

t r alkvl examples of suitable groups include methyl, ethyl. 
When Rz represents Ci* alkyi. examH 
35 propyl, isopropyl. butyl, t-buty. or isoamyl. 
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When R 3 represents C3. 6 cyc.oa.ky.. examp.es of suitab.e groups indude 
cyclopropyl. cyclopentyl or cyclohexyl. 

When R 3 represents pheny.. mono or disubstituted ^ independently wUh 
^ogen examp.es of suitab.e groups inCude those w*ere,n the ha.ogen 
substituent is fluorine e.g.. 2-fluorophenyl or 4 fluorophenyl. 

Examp.es of particular* suitab.e R* groups indude hydrogen, methy.. cydohexy.. 
2-fluorophenyl or phenyl, and more particularly, phenyl. 

A oarticularly useful group of compounds for use according to the invention 
1^0 e wherein ^ represents the group of Formu.a (I.) where, R* 

n by amino dimemylamino, trifluoromethyl- sulphonytem.no. carboxy. I^"^^ 
* Z^amino or OR'* wherein R^ represents hydrogen, me** benzyi. 
CH 2 C0 2 H. CH 2 CONH 2 . CH2CONHCH3. CH 2 CON(CH 3 ) 2 . 

c^oonQo ■ <*,conQnh « ch.oohQhco.opv. ~> 
Zno « repreLts hydrogen. methyl, cyclone,* 2- fluorophenyl or phenyl or. 

ZTp-*»i». ^ *««•*«* - *«* and x represems " uonne a 

30 or more particularly. X is hydrogen; 
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^ benzo ring o, me indde group is optionally substituted * • — - 

referred to as compound * .s. 4 . meth<wph enyD^ 

enantiomers thereof. 

M p, 0 .ded ^ - - r ^c* rii^rc 
sr<£E rjnirr., -* -op, 

isobutyl. tertbutyl, n-pentyl, etc. 

The term halogen is intended to mean F. CI. Br or I. 
grouping and tautomers thereof. 

• ha t ^tereocenters exist in compounds of 
Thos e s«,led in the art * P-* — *«" 

i Formula (I)- Accordingly, the presen in ^p,,^ 
an d geometric isomers of Formula (.) and nc^des ^ ffl fe 

pu, also the optically active ««« • ei ,„ er by solution of the float 



30 



35 



but also the optically active isomers as ns<Mt[on 0 , , he final 

Fredas a single enan.iomer.,»r^y t.o^ne^ ^ 

product or by stereospertc ^^J^^ of the final product, an 
'material or any convenient intermed «■ any suitable method kno»n 

intermediate or a starting material may be J^f/J^^ by E. L. Biel 
in the an. See. for example, S^^^^^T^. Additionally. 
(Mcg raw Hill. 1962, and Fom u,a m are possible. the 
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p^, invention may also * uUtaed m ^ ^ ^ 

-^^'^J^JZ^ZSJL salts formed frc*, 
compounds of Formula 0) ™ te ^ ds as „ell as quaternary 

o, suitable salts indude 

ammonium acid addition salts .mot P perchloric, fumaric. acetic, 

hydrochloric, hydrobrom.c, sulphuric, phospho ,c n tnc^ p 

p^pionic. succinic, g.ycolic. formic, ^ic. fumaric. 

nydroxymaleic. phenylacet.c. 9 ,uta ^ . 2 _ sulpnonic , b enzenesulphonic 
lenesulphonic. "—^T^TZ n ^mseWes pharmaceutical* 
and the like. Other acds such as oxal.c. whne n interrri ediates in 

solvates. 

CCK-A aoonis, activity - me compels of formula „, may be determined by 

standard procedures. 

10 The relate affinities o, compounds * £££ £ - 

receptors may also be determined ^ ""T™^ , 066 . 106 3. 
described by Fcrnos et al J. Pharmacol Exp. Thar.. 2§1. 

25 rne compels o, formuia „, ^ - 

30 levels. 

.ne abiiity o, compounds c, formula (I) to ^™ 

were predated with the test com P° was aaminis tered by the 

35 ~ 
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10 



15 



me a. in the stomach is "7^* * with . control animal which was 

substance present. This value ,s «^ the preferred compound of 

not pre-treated with the test «^ J^.^^J of 1umo.e/Rg 20 min 
formula (Q compound '^^^Z^ comply inhibited gastric 
before gavage of test meal (1.5 A methy c ^ Qf ^ 

emptying 30mins after adm.n.str* .on £ J- est ^ ^ 

compound 'A' 0.01 and O.lumoles per kg >-P 
reduction in gastric emptying. 

or a pharmaceutical* acceptable salt or solvate thereof. 

„ hoh in the art that reference herein to treatment 
of established diseases or 
extends to prophylaxis as wed as »• J™*^ of a compoun d of the 

symptoms. Moreover, it will be «<^*£^ nat ure of the condition 
invention required for use .n treatment w... W w ultjmately at 

oeingtreatedandtheageandthe^ ^ howeveri 

the discretion of the attendant p ys' ^ be in me range of 0.02 - 

d oses employed for aduK ^J^^ZL ~ may conveniently 
> 5000 mg per day. e.g.. 1-150 mg p y adrnin istered at appropnate 

be presented in a ^^ m J^^^^ 
intervals, for example as two, three, tou 

^ m formula (I) may be therapeutically 
While it is possib.e that ^^J^^^^^^n^ 
0 administered as the raw chem.cal. * 15 ^ nt inven ti on further 

as a pharmaceutical formulat.cn. Accord-ngly. th P .^.^ 

provides for a P— ^harmaltical* - 
comprising a compound of ™™™ ™ acceptable carriers therefore 

35 rrrs— Theca,r,e,(s) 



10 



15 



20 



25 
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muS t be -accept in the sense o, being compatible with the other ingredien* 
^.orn^n and no, deleter- to the recipientthereof. 

Jets or lozenges formulated in convenU « « M» 

ora , administration ma, -'™^, Tragacanth. mucitage o. starch or 
(for example, syrup, acacia, gelatin, sorbitol, r g microcrystel |ine 
polyvinylpyrrolidone,, filers (for e^m* MM , ub 9 , ioants (for example, 
oellulose. maize-starch. ^/^^^ or silica), disintegrants 
magnesium stearate. stearic -^^SSui?- wetting agents, such as 
^-^^^^ZfjLm* according » methods well- 

^copolymers and hydroxypropyl methyl cellulose phtha.ate. 

He of the oresent invention may be incorporated into 
Alternatively, the compounds of the present 

oral liquid preparations such as ^ ^ 

emulsions, syrups or ^ ^ with water or other 

compounds W**"^^! preparations may contain conventional 
suitable vehicle before use. Such l.qu.a p P ce ||ulose. 
additives such as suspend^ cellulose, 
glucose/sugar syrup, gelatin, hydroxy y as 
aluminum stearate ge, or ™ 
tecithin. sorbitan mono-oleate or acaca. oU esteIS , 

ind ude edible oils) such as aimond ^ melhyl or propyl Pr 

propylene glyco, or e»yl*°h« a"^~ su ^ ^ ^ ^ 

butter or other glycerides. 

For ora, adm,nistra,ion the compounds ot formula (, are preferably totaled as 
enteric coated tablets or enteric capsules. 



30 



35 
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Pharmacy 
Tablet 



10 



50 mg 

Active ingredient i63mg 
Lactose anhydrous USP gg 
Macrocrystalline Cellulose NF 
Pregelatinized starch Ph. Eur. ^ ^ 

Magnesium stearate USP 



15 



Compression weigm 

active in^en, n— ^^"ZZZTZ 
are sieved through a 500 micron -» -* and ble „ded with me 

mag r*siurr. starate is sieved = h a »^ B " using ^ punches, men 

active blend. The Blend » ram P' e ^'"'° Mating suc h as cellulose acetate 

coated in a conventional manner w,th an entenc coa 

phthalate. 



20 
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Claims 

! The use of a compound of Formula (1 ) 



15 



20 



(X), 




R 

I o 

' <f H 2 

N \ R 




N ^ O 

is O 



(I) 



and physiologically salts and solvate thereof wherein: 

10 X is either hydrogen, trifluoromethy.. d^ythio. ****** or 

halogen; 

r1 is either Formula II or -NR 4 R 5 '. 

A (ID 



R 6 N 



the group R 9 as defined hereunder or 
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cyano. carboxy, i i or tetra zolyl; or 

dimethylamino. -NHR ,u . i py rro " 

Hichstituted independently with halogen, 

~ -° (c - -* " 0<cH2C6H5) - " 

^010,^.3^0 or dim^ylamino; or 

„^r nr Rl 1 is 7-indazolyl containing a 
(4) -NHR" where r" is defined hereunder or R 
group R 10 at the N-1 position; 

Chalky. C^cycloalkyl, phenyl or phenyl mono- or 
r3 is hydrogen. Ci-6alkyi. ' 
disubstituted independently with halogen; 

NH( c,^v, te -c°o(c^ 5 ^ - w 2 _ w 4 . posilion 

r6 is hydrogen or methyl; 
25 R7teW n. h v^.- ro .— mi no..0 ( C,^c r -O ( CH 2 C 6 HS, 

R8 is -(CH2)bC00H; 

30 f . Cl ^ alky , -S03H, -S02CH3. -S0 2 CF 3 or -S0 2 C6H5. 

R 10 is hydrogen, acetyl, Ci-4aikyi. ^ 

Ci-4alkoxycarbonyl; 



35 



^^-^^'^^^Jf 

a ...diluted independently with fluorine. 
B 11 is phenyl or phenyl mend- or ^000(01^1), 
, riflu orome t ho*y, C^alM™^ ^ CH ^ )c S0 2 CH3. -(CH2)cCONH 2 , 
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carboxy. -0(Ci-4 alkyl), amino, dimethylam.no, -NHR . 

R 12 is hydrogen. C^a.Ky.. C 3 -6cydoa, k y. ***** -CH 2 COOH. - 
CH 2 CONH 2 . -CH 2 CO N H(C^a.ky.). -CH 2 CON(C^aW) 2 or 

-(CH ; )CO-N O or -(CH^CO-N^ N-R'° 



10 

z is 1 or 2; 
n is 1 or 2; 
15 p is an integer from 1 -4; 

b is an integer from 0-3; and 
c is 0 or 1 



0 4 th^raoputic aaent for controlling gastric emptying in 

rapid gastric emptying. 
25 , ^ use o, a compound as --din^m, TZ^^- 

-T^t^- ^ ^ 

30 methoxy, fluorine, pyrrolidine or morphol.o. 

35 ftom hydroxy, methoxy, dimethyl, fu-ne. or morpho„no 



« ♦ 
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16 



10 



15 



4 

represents 3 ^ *^ a P nd se ,ec,ed from ch-orine. flucrtne, 
groups which may be the same or o 

amino, hydroxy or carboxy,) or NHR whe ^ dimethy |a m ino. 

substituted by 3,'eart.onyl, carboxy. IH-tetrazol-5-yl. 

^C^^^OHHCH, CH 2 CO N( CH3, 2 

/ \ 

r \ / CH CON NC0 1 C(CH J ) 3 

CH,COt( O • CH : CON w NH ^CON^ 

)or 7 -inda 2 o,y, herein the *1 — ^ SZET- 

, Th e use o, a compound as daimed in , anyo, 

, Serine, methyi. methoxy. ni.ro. hydroxy or am,no. 

The use o, a compound as daimed in any of Claims 1-5 wherein 
Resents "dC. methyl, cydohexyU-nuoropheny, or phenyi. 

s 7 . The use o, a compound as daimed in any of Cairns 1* herein R 3 

represents phenyl- 

8 . The use of a compound as daimed in any o, Cairns 1-7 herein X 
represents hydrogen. 

30 oh « claimed in Claim 1 wherein R 1 represents 

9 . The use of a compound as cla,med u p . metnoxyphe nyl; R2 

NR 4 R 5 and R< represents ^^JJ% represe nts pheny. and X 
represents an unsubstituted 2-.ndole , *o"P. R 
represents hydrogen and enantiomers thereof. 
35 ^ ont ftf ear |v or pre-non-insulin dependant 



_ ft 

X 
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em,*** a therapeutical effective amcun, o, a compound of formula <1> or a 
physioligically acceptable salt thereof. 
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